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REMARKS 

Claims 1-26 are pending in the present application. Claims 1-26 have been 
amended herein. Further, new claims 27-31 have been added herein. 

35 U.S.C. g103 

Claims 1 . 3, 6, 14 and 19 were rejected under 35 U.S.C. §1 03(a) as being 
unpatentable in view of U.S. Patent No. 6,073,070 issued June 06. 2000 to Diekhans, 
hereinafter "Diekhans". 

According to the MPEP §706.020) and §2143.03, in order to establish prima facie 
obviousness of a claimed Invention, all the claim limitations must be taught or suggested 
by the prior art. "All words in a claim must be considered in judging the patentability of 
that claim against the prior art" In re Wilson, 424 F.2d 1382, 1385 (CCPA 1970). 

The applicant asserts that a prima facie case of obviousness has not been 
established for claim 1 as amended herein because Diekhans fails to teach or suggest a 
position-determining apparatus that comprises both: 

(1 ) at least one detector equipment placed generally at a designated place on the 
working machine spaced from the working part and adapted to enable the determination 
of the position of the designated place in a fixed coordinate system; and 

(2) an inclination- and orientation-measuring device adapted to enable the 
determination of the orientation of the designated place on the working machine 
where both the position and the orientation are determined in a fixed coordinate system. 

Diekhans further fails to teach or suggest a calculating device adapted receive 
measurements from the position-detemnining apparatus in the fixed coordinate system 
and measurements from at least one position relationship device in a machine-based 
coordinate system to provide at least one of the position of the working part of the tool In 
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the fixed coordinate system and the orientation of the wori^ing part of the tool in the fixed 
coordinate systenn. 

In support of the above rejection, the Examiner references Fig. 7 without pointing to 
any passage in the specification of Diekhans in support thereof, to apparently assert that 
Diekhans teaches at least one detector equipment at a designated place on the working 
machine. Fig. 7 actually shows two GPS antennas on a treatment device (an attached 
cutting bar). The GPS antennas are not. however, at a designated place on the working 
machine spaced from the working part as ciaimed. Further, Fig. 7 does not teach or 
suggest at least one position relationship device to determine the positional relationship of 
the working part relative to the designated place in a machine-based coordinate system. 
In fact, there is no need for a position relationship device as claimed because the GPS 
antennas are positioned directly on the working part at the points of interest (b1 and b2 as 
shown). 

Fig. 7 is actually similar to that illustrated and described with reference to Fig. 2, 
except that instead of the GPS antennas getting information from satellites, the GPS data 
comes from a plurality of GPS towers. For all relevant purposes, however, the 
embodiments of Fig. 2 and Fig. 7 of Diekhans are identical. In each embodiment, a global 
positioning system (GPS) antenna is positioned at two spaced apart points on a treatment 
device. This system further includes distance sensors AS1 , AS2 to determine a distance 
from the treatment device to the ground. A computer reads the GPS position data from 
the GPS antennas and uses the distance measurements from the treatment device to the 
ground to compute the average Inclination of the treatment device from the difference of 
the height measuring devices relative to the ground. This data is used in conjunction with 
a high data cadastre to control the position of the treatment device relative to the ground. 
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As pointed out on page 2 of the present specification, placing the sensors on the 
treatment device (or moving part of the vehicle) exposes the sensors (such as GPS 
antennas as described by Diekhans) to risk of damage from working conditions, vibration, 
dirt, and mechanical damage. Further. The detectors are sometimes obscured by the 
vehicle or machine. At any rate, such an arrangement clearly fails to teach or suggest the 
use of detector equipment to detect the position of a working machine in a fixed 
coordinate system, and a position relationship device to determine the relative position of 
the working device relative to the working machine in a machine-based coordinate system. 

The Examiner further argues that Diekhans teaches a calculating device that 
calculates the position of the working part in the fixed coordinate system citing Col. 1 , lines 
60-66. The applicant respectfully traverses such an argument. The passage cited by the 
Examiner is a discussion of a prior art German patent DE 4431824 that was not cited as a 
reference in this Action. The Examiner provided no basis to suggest the teaching of this 
non-cited German reference can be combined with Diekhans. Further, from the 
description of the German reference in Diekhans, it appears that the reference Is not 
relevant to the claimed invention. In the German patent document cited in Diekhans, 
operational data from a combine harvester is combined with space coordinate data to 
provide nominal operating values for the harvester. However, data is derived from a 
historic cadastre to limit values of new treatments. Claim 1 does not recite obtaining 
historic data from a cadastre at all. 

The Examiner also asserts that Diekhans teaches an inclination and orientation 
measuring device that measures orientation of a designated place on the working machine 
in a fixed coordinate system citing column 3, lines 17-20 and column 6, lines 13-15 and 
53-56. Again the applicant respectfully traverses this characterization of Diekhans. 
Column 3 lines 17-20 describe one embodiment of Diekhans whereby the absolute 
position of a treatment device as the harvester harvests a strip of crops is recorded in a 
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memory against a terrain map so that when the harvester revisits that same strip, the 
terrain map can be used, for example to control the treatment device. This has absolutely 
nothing to do with obtaining an orientation measurement in a fixed coordinate system. 

Column 6, lines 13-15 and 53-56 actually teach away from the claimed invention. 
In this passage. Dlekhans describes placing two GPS antennas directly on the treatment 
device (and not the harvester). The system uses the two GPS antenna readings in 
conjunction with two distance measurements (a measurement from each GPS antenna to 
the ground) to compute an average traverse Inclination angle. As such, inclination is 
computed from geometric conditions and is not measured. Further, the inclination is 
derived from the perspective of sensors on the treatment device relative to the ground, 
and not from the vehicle as claimed. Diekhans does not measure the orientation of the 
working machine in the fixed coordinate system at all. 

For the above reasons, the applicant requests that the Examiner withdraw the 
rejection of claim 1 and the claims that depend therefrom, including claims 3 and 6 under 
35U.S.C. §103. 

The applicant asserts that a prima facie case of obviousness has not been 
established for claim 14 as amended herein because Diekhans fails to teach or suggest a 
method for determining the position of a working part of a tool on a worthing machine 
comprising measuring both a position and an orientation of a designated place on a 
working machine spaced from a working part and In a fixed coordinate system. 

Diekhans further fails to teach or suggest calculating In the fixed coordinate system, 
at least one of an instantaneous position of the working part and an instantaneous 
orientation of the wori<lng part based upon the measured position and orientation of the 
designated place of the worthing machine and the positional relationship of the working 
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part relative to the designated place. Arguments in support of the above are set out more 
fully with reference to the traversal of the rejection to claim 1 . 

For the above reasons, the applicant requests that the Examiner withdraw the 
rejection of claim 14 and the claims that depend therefrom, including claim 19 under 35 
U.5.C. §103. 

Claims 4. 7 and 15 were rejected under 35 U.5.C. § 103(a) as being unpatentable 
over Diekhans in view of U.S. Patent No. 6,211.821 issued April 03, 2001 to Ford, 
hereinafter "Ford". Ford does not teach or suggest all of the limitations of claims 1 and 14 
from which the above-rejected claims depend, including for example, those limitations 
discussed above with respect to Diekhans. Further, the applicant does not understand 
this rejection. Claims 4 and 7 do not recite a north-seeking target unit. That said, with 
respect to claim 4, neither Diekhans nor Ford teaches or suggests a position detector 
rotatable around an axis placed a distance therefrom, wherein measurement towards the 
position detector unit is indicated when the detector unit reaches determined angular 
positions around the axis in relation to the working machine as claimed. 

Ford teaches a navigational apparatus that uses satellite signals to compute 
corrected positions. The section of Ford cited by the Examiner is again the background 
section wherein it is stated that redundant north seeking gyroscopes have been used to 
determine the azimuth of a ship or aircraft. The recitation cited by the Examiner does not 
however, provide any motivation to combine north seeking gyroscopes with the other 
limitations of the claimed invention. 

With respect to claim 7. neither Diekhans nor Ford teaches or suggests a geodesic 
instnjment with target-seeking function placed at a distance from the working machine and 
measuring against at least one target on the working machine as claimed. Further, with 
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respect to claim 15, Diekhans combined with Ford fails to teach or suggest fixedly placing 
at least one detector unit and a north-seeking unit on the working machine for 
instantaneous sensing of the direction of the working machine In relation to north. 
Accordingly, the applicant requests the Examiner to withdraw the rejection to claims 4, 7 
and 15 under 35 U.S.C. §1 03(a). 

Claims 5. 8, 18 and 20 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Diekhans in view of U.S. Patent No. 5,606,444 issued February 25. 
1 997 to Johnson et al. hereinafter "Johnson". Johnson does not teach or suggest all of 
the limitations of claims 1 and 14 from which the above-rejected daims depend, including 
for example, those limitations discussed above with respect to Diekhans. Further, 
Johnson even when combined with Diekhans still fails to teach or suggest all of the 
limitations of the above-rejected claims. The Examiner again relies on the background of 
a reference instead of a teaching in the reference itself. Such generalized statements 
provide neither the motivation to combine nor do they establish the likelihood of success 
as required by the M.P.E.P. §706.02(a). Additionally, even if the Examiner could use this 
teaching, which the applicant asserts Is wholly improper, the references still fail to teach or 
suggest all of the claimed limitations. 

Johnson teaches automatic alignment of optical data transceivers with respect to a 
likely moving computer in an aircraft and a stationary computer at a ground location. 
Johnson states in the background that "...free space optical communications systems 
often have a narow field of view and, as such, require additional control systems to align 
the optical transceivers to ensure proper data transmission" (Col. 2. lines 9-12). The 
system in Johnson is "passive" such that no special equipment is needed to align the 
optical transceivers (Column 7. lines 36-41). 
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Referring to claim 5, such teaching fails to teach or suggest at least one rotatably 
mounted and controllable optical unit placed on a working machine and adapted to align 
itself towards a stationary measuring station. 

With respect to claim 8, neither Johnson nor Diekhans teaches or suggests that 
each target Is provided with an alignment indicator that gives alignment indications to a 
geodesic instrument. 

With respect to claim 18, Diekhans combined with Johnson fails to teach or suggest 
rotatably mounting at least one controllable optical unit on the working machine, indicating 
the orientation of the optical unit In relation to the working machine and calculating the 
orientation of the working machine in the fixed coordinate system. Accordingly, the 
applicant requests that the Examiner withdraw the rejection to claims 5, 8, 18 and 20 
under 35 U.S,C. §103(a). 

Claims 9 and 22 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Diekhans in view of U.S. Patent No. 6,374,190 issued April 16, 2002 to Schupfner 
hereinafter "Schupfner". Schupfner does not teach or suggest all of the limitations of 
claims 1 and 14 from which the above-rejected claims depend, including for example, 
those limitations discussed above with respect to Diekhans. 

The Examiner cites Column 1 , lines 17-25 in support of the rejection to claims 9 
and 22. The applicant respectfully traverses this rejection. The passage in Schupfner 
cited by the Examiner deals with variations in inexpensive gyroscopes used in navigation 
systems due to temperature dependence. Further, Schupfner teaches a method of 
calibrating an angle sensor influenced by operating temperature. Schupfner has nothing 
whatsoever to do with that which is claimed in claims 9 and 22, that is providing a map 
with stored topology of an area to be treated and presenting data for the working part 

-18- 



10/22/02 15;37 



S937 223 0724 



KILLWORTH ET AL 



1^020/037 



OFFICIAL RESPONSE OFFICIAL RESPONSE 

Attorney Docket No. SPB 0004 PA OFFICIAL RESPONSE 

Serial No. -09/341,101 

relative to the map on a presentation unit. Accordingly, the applicant requests the 
Examiner withdraw the rejection to claims 9 and 22 under 35 U.S.C. §1 03(a). 

Claim 21 was rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Diekhans in view of Johnson, and further in view of Ford. The Examiner argues that Ford 
teaches a north-seeking target unit thus rendering claim 21 obvious. The applicant does 
not understand this rejection. Claim 21 does not recite a north seeking target. Further, as 
pointed out above, Diekhans combined with Ford and Johnson still fail to teach or suggest 
all of the limitations to claim 14 from which claim 21 depends. Accordingly, the applicant 
requests that the Examiner withdraw the rejection to claim 21 under 35 U.S.C. §103(a). 

Claims 10 and 23 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Diekhans in view of U.S. Patent No. 5,798,733 issued August 25, 1998 to Ethridge, 
hereinafter "Ethridge". Ethridge does not teach or suggest all of the limitations of claims 1 
and U from which the above-rejected claims depend, including for example, those 
limitations discussed above with respect to Diekhans. 

The Examiner cites Column 2, lines 17-23 in support of this rejection. This passage 
of Ethridge has nothing at all do with the claimed invention. Specifically, Ethridge 
combined with Diekhans fails to teach or suggest both a relatively slow determining device 
and a relatively fast determining device that reacts on at least one of position and 
orientation differences. Ethridge teaches a location guidance system for parachute 
jumpers. Basically, future positions of parachute jumpers is predicted based upon cun-ent 
position information and some pre-stored information that contains data with respect to the 
target position and profile of the projected jumper landing site. At periodic update 
intervals, the predicted destination position is updated (Column 5, lines 10-25). 
Accordingly, the applicant requests that the Examiner withdraw the rejection to claims 10 
and 23 under 35 U.S.C. §l03(a). 
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Claims 1 1 and 24 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Diekhans in view of Ethrldge and further In view of U.S. Patent No. 5,774,832 issued 
August 25. 1998 to Vandenwerf, hereinafter "VanderwerT. Vanderwerf does not teach or 
suggest alf of the limitations of claims 1 and 14 from which the above-rejected claims 
depend, including for example, those limitations discussed above with respect to 
Diekhans. Accordingly, the applicant requests that the Examiner withdraw the rejection to 
claims 1 1 and 24 under 35 U.S.C. §103{a). 

Claims 12 and 25 were rejected under 35 U.S.C. § 103{aJ as being unpatentable 
over Diekhans in view of Ethridge and further in view of U.S. Patent No. 5,974,675 issued 
November 02. 1 999 to Yamada et al., hereinafter 'Yamada". Yamada does not teach or 
suggest all of the limitations of claims 1 and 14 from which the above-rejected claims 
depend, including for example, those limitations discussed above with respect to 
Diekhans. Accordingly, the applicant requests that the Examiner withdraw the rejection to 
claims 12 and 25 under 35 U.S.C. §103(a}. 



35 U.S.C. 6112 

Claims 2 and 15 were rejected under 35 U.S.C. §112, second paragraph asserting 
that the phrase "such as" in each claim renders that claim indefinite. The applicant has 
amended the above claims to remove the "such as" phrase. As such, the applicant 
requests the Examiner withdraw the rejection to claims 2 and 15. 

Claims 7 and 20 were rejected under 35 U.S.C. §112. second paragraph asserting 
that the phrase "e.g." in each claim renders that claim indefinite. The applicant has 
amended the above claims to remove the "e.g." phrase. As such, the applicant requests 
the Examiner withdraw the rejection to claims 7 and 20. 
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Claims 4 and 17 were rejected under 35 U.S.C. §112, second paragraph asserting 
that the phrase "it" in each claim does not define the metes and bounds of the invention. 
The applicant has amended the above claims to remove the "it" reference. As such, the 
applicant requests the Examiner withdraw the rejection to claims 4 and 17. 

Claims 13 and 26 were rejected under 35 U.S.C. §112, second paragraph asserting 
that the claims are unclear. The applicant has amended the above claims to provide 
clarity to that which Is being claimed. As such, the applicant requests the Examiner 
withdraw the rejection to claims 13 and 26. 



New claims 27-31 have been added herein. These claims however, are dependent 
upon base claims that the applicant believes to be in condition for allowance. 



For all of the above reasons, the applicant respectfully submits that claims 1-26 and 
newly added claims 27-31 represent allowable subject matter. The Examiner is 
encouraged to contact the undersigned to resolve efficiently any formal matters or to 



NEW CLAIMS 



CONCLUSION 
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discuss any aspects of the application or of this response. Otherwise, early notification of 
allowable subject matter is respectfully solicited. 



One Dayton Centre 
One South Main Street. Suite 500 
Dayton. Ohio 45402-2023 
Telephone: (937) 223-2050 
Facsimile: (937) 223-0724 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE SPECIFICATION 



Please replace the paragraph starting on page 1, line 3 with the following: 
The present Invention relates generally to a-devlces for deterrnin ino the position of a 
working part of a tool on a working machine with a posftion-determ inina apparatusQ^-tl=^ 
typo stated i n tho i ntroduct i on to cla i m - 1 . and-a methods of tho typo which is stated i n tho 
Introduction to claim ^A for determining the position of a working part of a tool on a 
working machine. T - The invention concerns particularly the controlling of an industrial 
machine, for example a oround-leveltiRg- levelinq machine, crane, dredger or the like. 

Please replace the paragraph starting on page 1, line 9 with the following: 
During road construction or the lovo lli nQ leveling of ground, for example for buildings, 
parks or playgrounds, vehicle displays or the like, ground preparation machines are used 
which are to give a predetermined topography to the piece of ground through, on one 
hand digging and on the other hand piling up material. 

Please replace the paragraph starting on page 1, line 14 with the following: 
It is important in this connection that the wortcing tools on the machines which that are used 
can be accurately controlled to the exact right working level In the intended section. The 
control should preferably even be able to be remote-controlled automatically so that the 
desired topography in the right position inside a section should be able to be written into a 
computer programme program and information concerning suitable processing should be 
able to be given continuously and automatically to the driver of the vehicle. It should also, 
in the cases where It Is possible, be able to have automatic controlling of the machines in 
order to perform certain work completely automatically. 
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Please replace the paragraph starting at page 3. line 26 with the following: 
Objects of_the invention 

One object of the invention is to provide ^^OBt^o^^esp^ control indication for a ground- 
preparing machine, which makes possible adequate control of -the machine with so few as 
possible measuring units placed outside the machine. 

Please replace the paragraph starting on page 17, line 13 with the following: 
The desired ground preparation in the fixed coordinate system is programmed into either 
the computer 20 of the geodesic Instrument 1 or preferably of the machine 3. This is 
equipped with a presentation unit 9. preferably a screen, which presents to the operator of 
the machine (not shown), on one hand, how the machine 3 and Its scraper blade 8 are to 
be mafloeyvFe ^maneuvered based on its instantaneous existing position and, on the other 
hand, its instantaneous deviation from the desired manoouvrln g maneuverino . 
Alternatively and preferably an automatic guidance of the working part to the intended 
height and orientation is perfomied with the help of the control equipment 12 consisting of. 
for example, hydraulic ^ewfiflgmaneuvering means which are controlled by the unit | 
20. I 

Please replace the paragraph starting on page 19. line 16 with the following: 
These measurement sequences are repeated during the machine's scraper work, whereby 
the machine operator the whole time during the working progress obtains instantaneous 
data concerning the scraper blade's position, alignment, direction of displacement and 
speed in the fixed coordinate system, and consequently obtains an extremely good idea of 
how the work is prDgressing compared to the desired ground preparation, and how the 
machine is to be mameum ^ma neu vered . i 
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IN THE CLAIMS 

1 . (Amended) A gevic esystem for determining the position fef-oLa working part of a tool 
on a working machine comprisina: -witb 

a position-determining apparatus (1.1, 5a. 5b.6;1 .1a.1b.5a,5b^6; 31.33; 
^9,50.51.1 '.53) comprising-: 

at least one detector equipment (^<5a,5b.6: 'la^^b^Sa^Sb.S; 
31.10,50,51,53) placed generally at a designated place on the 
working machine spaced from the working part and adapted tAenable 
the determination of the position of the designated pfecertrfa^xed 
coordinate system f3:52^ i n ord e r to det e rminn thn pnr i t i nn nf th i r 
placo i n a fixod coord i nat e sygtom. ond w i th : and 

an inclination- and orientation-measuring device^daoted to ) 

enable the determination of the orientation of the designafettttf^on 
the working machine in the fixed coordinate systenq, 
at least one position relationship deyice (1 1 ) In order to ^ apted^ enable the 



detennlnation of dotormir i Q thn a positional relationship of the^orkfng part of the tool 
relative to the designated place on the working machine dotoctor ogu i pmont in a machine- 
based coordinate system^^-aftd 

a calculating device (20)w i th wh i clf adapted' receive measurements from the 

position-determining apparatus In the fixed coordinate system and measurements from 
the at lea st one position relationship device In the machine-based coordinate system to 
provide at least one of the position of the working part of the tool in the fixed coordinate 
svstem an d the orientation of the working part of the tool in the fixed coordinate 
systenr signQ l s from tho poc i tlon d e t e rm i ning oppargtuo and tho posit i ona l ro l ationohip 
d e vic e oa l culatoo tho pos i tion of th e working part In tho fixed coordingt e syst e m, 
ch a ractoriz e d I n that tho poc i t i on dotormrnfng oppo r atus compricoc an incl i nation and 
orientot l on moacuring d e v i co (5a,5b.20;1a.1b.20:3 1.20:61.20) oo that tho apparatus 
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i nstantan o ouo l y moacuros both t he position ac we l l ac tho oriontation of said p l aco on tho 
work i ng rnachinc in the f i xod coord i not e f ^yctom, and that th o ca l cu l ating d evi6Q-(gO) 
convortc the moaouring rosult fr e m tho pocition d pt crmining apparatus and th e pos i tio fl a l 
f el ationship dovico in ordor to - ^v e th e inGtantanooo s position and/or oriontation of the 
w orking port in tho fixod coordinate cy c tom. 

2. (Amended) The systemOevjee according to €tefm-claim 1 . whereini charactnrirmri jn 

thai 

pos i tron dotormining apparatuo at least ono detector eouioment comprises at 
least one detector unit-f4^ fixedly placed on the working machine;- and 

the inclination- and orien tation-measuring device comprises a north-seeking>fn(i 
(5b) . such as a north co e k i ng gyrooc o po or an cl octronlca l ly ro a dab l e compaoa - ^a^d 
to_*©i^instantaneouslx senseing ©f-the direction of the working machine in relatidn^ 

3. (Amended) The svstem OevfGe according to claim 1 wherein iw here 

the position-detenmining apparatus_ajrther comprises a stationary measuring station 

{^V}^p\aced in the vicinity of the working machine , the stationarv measuring station 
operatively configured to determine 4&f^efefmjftiB9-the position of the working machinp in 
cooperation with the detector ^evie eequipment: and - i n -^^rmrrinr^r^n u, fth claim 1, 

charactori^Qd in tha M he at least one detector eauipmen t th o pocit i on and 

oriontat i on d e term i n i ng apparatus comprises e ither at least two detector units (la.^b) 
placed at the designated place on the w orking machine arranr|ftri in fixed positions relative 
to the working machine, said at least two detectors arranged to cooperate with the 
stationary measuring station tn »fhirh in rr.npnrnt i nn . t . , ; th th^ T t nt ir n a r )' 2t nti on g ivo 
posit i ono fixod in cpoco for thoir placomnnhn nnri thn mi.tMntty rv^oo^.jrt^d pocitionc of ivhich 
give the orientation in space for the designated place on the working machine p art o f th e 
working maoh i no whoro they aro placed, or at looot one m n v a b l o dotoctor unit (3 3 ;5Q) 
movab l e botwoon pooitionc with dotorminab l o pooit i on s in ro l otion to the wori < :ing machine. 

-26- 



10/22/02 15:40 ©P^t 223 0724 



KILLWORTH ET AL 



OFFICIAL RESPONSE 

Attorney Docket No. SPB 0004 PA OFFICIAL RESPONSE 

Serial No. - 09/341.101 



4. (Amended) IbaiS^Bevtee according to CteMm 
pes*o^etector unit (SS^SOfis rotatable around an axis (33f placed at a distance 

therefrom I nr rii t in nt n th r j. ia iiy H u ol.l H e. whofeb ^said device further rnnfi^ ,,..^ ....^ 

thilmeasur^ment towards the pesftternJetector unit Is indicated when i tthe detector unit 
reaches detemiined angular positions around the axis In relation to the working machine. 

5. (Amended) IfiSJi^Beviee according to aai»^|aiml , characte 

one ratatably mounted and controllable optical unit(3&^«^p|aced on the working 
machine j wh i ch opticol u n it aligns and adapted tn alir, nJt^ towards the^stationary 
measuring station ,vith tho h ni p o f , ill,, , iii,. u.tuo u ii .u b ui m o f th n rn tionaryj ct jliun oi o 

b e a m para ll o l with thir hnnm n, , ■ ^ n m th r npt i r - I .HllIuJ h i j 

r rirm in tho Gtattomry ctot i on,, w liu i ub y . such that the orientation of the optical unit relative 
to the working machine is indicated and transmitted to the calculating tmi tdevlce (30ffor 
determination of the orientation of the working machine in the fixed coonJinate system. 

6. CTwice Amended) IhesistemBeviee according to claim 1 , characterized in that each of 
ths j ^nr iti n n rin tcotor un i t bat least ohp d^.Prtn, .^ ..-p^^., --Tprhr- at least one radio 
navigation antenna mm^ith i£orresEonding.rBceiver. 

7. (Twice Amended) Ihesjslsmeeviee according to claim 1, characterized in that the 
position; determining apparatus comprises a geodesic instmment-fH4i) with target- 
seeking function, placed at a distance from the working machine^ and measuring 
against at least one target , e.g. a rof l colo i:, on the wori<ing machine. 

8. (Amended) Ihg^j^stemDeviee according to Claim^laim 7. characterized in that each 
rgSBective.target (4ay4b).is provided with an alignment (v,^^) ,nrhich yiuuii 
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adapted to provide alignment indications for the geodesic instrument concerning the 
respective target towards which ite-instantaneous target-seeking is to be made and for 
measuring towards ^s- the respective target. 

9. (Twice Amended) The svstem Qevlee according to Cta+m-daiail . characterized in that 
the calculating device (20) is prov i d e d w i th comprises: 

a stored map with the-a_desired topography of an area which is to be treated-i.afid 

-calculated data for the working part fe pconfigured to provide position and angular 

positions relative to the map : and 



data. (9) fF i g. 81. 

10. (Twice Amended) The svstem Dev4€e according to Qaim -claim 1. characterized in that 
the position ond oriontat i on determining apparatus comprises partly a relatively slow, 
accurate determining device (1, 4 :1, 4 a>^bi53,50,51). which at time intervals accurately 
measures the actual position and orientation of the working machine, and partly a 
relatively si©w-fast determining devic e (ACC:ACC 1,ACC2;6). _ which reacts on at least one 
of position and/ef orientation differences to at least one eariier determination,-©? 
d e t e rminat i ons in order to calculate and update the determination between the said time 
Intervals. 

1 1 . (Amended) The svstemO eviee according to Gtetm- claim 10. characterized in that the 
relatively fast determining device comprises at least oneacgeteTDmeter device (6;ACC 1; 
ACC 1 .ACC2) on the working machine for moaGUrirto adabted t^ measure the acceleration 
of the machine in at least one direction , pr e f e rab l y i rNMy o raLnatffua ll y difforont d i roct i ons. ^ 
wh e r e by and the calculating unit (20^ intooratoD Is further configured to integrate t he 
indicated acceleration(s) and updates the latest calculation result of the position of the 
working part in the fixed coordinate system. 




•a presentation unit configured to present the map and calculated 
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12. (Amended) The svstem Devico according to Gteim- claim 10. characterized in that the 
relatively fast determining device comprises at least one rotation -Indicating device (6)-for 
rotation around at least one axis of the machine. 

13. (Twice Amended) The svstem Oevlee according to claim 1 , characterized in that the 
calculating unit (20f uses earlier calculation results to calculate the-aprobable position, 
orientation, direction of work and speed a certain time In advance for the working part of 
the working machine. 

14. (Amended) A_Mmethod for determining the position offof a working part of a tool on a 
working machine comorisInQ: . whorobvtho posit i on of tho work i ng maohino i s dotorminod 
i n at le ast one dofinod plaoo on tho work i ng mochin D i n a fix o d coordinato system, at th o 
same tim e as tho posit i ona l r e l a tionsh i p r o l at l ve to th e d e fin e d position ic dotomiinod in a 
maoh i no basod coord i nato oystom, and th e po si tion of tho work i ng part is co l ou l atod in tho 
fixed coord i n a t e s y s t e m^ ch a ractorizod b v Gompris i ng: 

- measuring instantan e ous l y both the-a.position and the-an orientation of sai^ 

eesitte fia designated place on the working machine spaced from the working part and in 
the-a_fixed coordinate systemr-; 

determining a positional relationship of the working part relative to the designated 
place in a machine-based coordinate svstem: and 

calculating in the fixed coordinate svstem, at least one of ti^e-an instantaneous 

position of the working part and/er ah instantaneous orientation of the working part4 fHti=te 
fixod coordinato cyctom with tho ho l p of tho resu l t of th e instantanoouc moosuromont. 
based upon the measured position and orientation of the designated place of the working 
machine and the positional relationship of the working part relative to the designated 
place. 
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15. (Amended) Ihe_Mmethod according to Gteffi vclaim 14. further comprisina 
e haract e riz e d by fixedly placinqe rn Q nt on tho work i ng mach i ne - erf at least one detector unit 
{4)-and a north-seeking unit on the working machine - f5bV nunh nr . n north ■ cinr^kinfj 
gyroGoopo or an olootronlcolly roadob l o compaos for instantaneous sensing of the 
direction of the working machine in relation to north. 

16. (Amended) The Mmethod according to claim 14 . wherein^ where 

' the act of measuring ifl stontonoo oeiy-the position of the designated place on the 

working machine comprises: 

utilizing tho poc l t i on d e t e rm i nat i on tak o a p l aco w i th thn hn i p nf a stationary 
measuring station fH^-if placed in the vicinity of the working machine for d e t e rmining th e 
pos i t i on in ooop o ration adapted to cooperate wjth_a4he detector devicei . according to 
C la im 1^. oharactor i aod i n that and 

„thG pooit i on and orientation determinat i on takes p l aco oithor aga i not providing at 

least two detector units {AQ , Ab) placed at the designated place on the working machine 
arranged In fixed positions relative to the worthing machine, said at least two detectors 
arranged to cooperate with the stationary measuring station to give the orientation in 
space for the designated place on the working machine. I n fixed positions ro l ntlvn tn thn 
working machino which in coop e ration with tho sta ti onary station g i ves pos i t l ong fixed i n 
s p a c e for the i r pos i tions and tho mutua ll y moaourod pocitiono of wh i ch giv e the oriontat i on 
in s pace for tho part of tho working machino whoro thoy arc p l acod or against at loaot ono 
movoblo po si t i on d e tector unit (33;50)^ wh i ch can move botwoon pocit i onc w i th d e fined 
posit i ons In re l ation to tho work i ng machino. 

17. (Amended) IhejnMethod according to dafm -cLaim 4€31. charact e rized b v further 
comprising: 

-rotatinq rotat i on - Grf the po si tion detector unit (aSr^Gfaround an axis-4^ placed at a 
distance frem4 ttherefrom in rolation to th e work i ng mnnhinn : and 
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measuring against the pesrtfOfwJetector unit when the posit i on detector unlt it takes 

up determinable angular positions around the axis in relation to the working machine. 

18. (Amended) The Mmethod according to Glaim -ciaim 14. charactorizod b vfurther 
comprisino: 

rotatob i o rotatablv mounting of-at least one controllable optical unit426-28,23) on 

the working machinefi 

aligningmeflt^_the optical unit to the stationary measuring station; 

w i th tho ho l p of oi ther tho m o a c uring boom o f tho stationary station or a boom paralki l 
w i th this boom or a boom tro fl cm i ttod from tho opt i ca l unit and roflootO€t in a pr i sm on tho 
s tationary otation; 

indicatinqindicat i on of the orientation of the optical unit in relation to the working 

machine:^ - and 

calculating . oo l cu l at i on for dotormining of the orientation of the working machine in 

the fixed coordinate system. 

19. (Twice Amended) The mM ethod according to Glaim -claim 14. characterized in that the 
i nstontanoous measuring of both position and orientation is perfonned with the help of at 
least one radio navigation antenna-(5GTS4-) with a corresponding receiver. 

20. (Twice Amended) The Mmethod according to claim 14, characterized in that the 
instantaneous measuring of both position and orientation comprises: 

i s perform e d with tho he l p o f providinQ a geodesic instnjment44r^ with target- 
seeking function- placed at a distance from the working machine; (^and 

measuring against at least one target , e .g. a refiooto fr on the working machine. 

21. (Amended) The M method according to Qafm -ciaim 20. charactorizod - b y further 
comprising provtdino direction-indication for the geodesic instrument as to the-an 
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associated target towards which rts-instantaneous target seeking is to be performed for 
measuring against tbis -the associated target. 

22. (Twice Amended) The Mmethod according to claim 14, characterized by storing e#-a 
map with desired topography of a region which is to be processed in a calculating device^, 
df^ calculating o^ata for the working part and presentation thereof as position and 
angular positions relative to the map? on a presentation unit (9) (Fig.S) . 

23. (Twice Amended) The Mmethod according to claim 14+. characterized in that the 
position and orientation determination is performed port l y with comprisinq a relatively slow 
determination in order to measure, at time intervals, at least one of t he actual position of 
the working machine and /GF^the orientation of the working machine, and part l y with a 
relatively fast determination (ACC 1 . ACC3,6). which reacts to at least one of position 
andtef orientation differences relative to earlier determination(s) in order to calculate and 
update the determination between the said time intervals. 

24. (Amended) The M method according to datfn -claim 23. choractorigod by. a t wherein 
the relatively fast determination comprises : 

acceleration-measuring in at least one direction; 

T-p roforob l y in sovoral mutua ll y different d i r o ct i o n s; integratjngi on of the indicated 
acceleration (s); and 

updatlng-ef the latest calculation result o f at least one of the position and/ef the 
orientation in the fixed coordinate system. 

25. (Amended) The M method according to Claim- claim 23. characterized in that, at the 
relatively fast determination, at least one rotation-indication is performed for rotation 
around at least one axis of the machine. 
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26. (Twice Amended) Ihe^Mmethod according to claim 14, characterized by calculation, 
with the help of eariier calculation results, of a.probable position, orientation, working 
direction and speed a certain time in advance for the working part of the working machine. 
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